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<rt^d\)o]tfQ o]f§. sfl-g-^ H ^ Actuator and hard disk drive 

employing the same} 

- 

Ml nHflS°14. 

S. 4^ y^zRl afll ^HHl ^r€- .^H. cj^3 s4°1-&^ ^^oflo|El 

£ 7£- 43 *I*HH uj-i- s>H t]i3 ^4°1^ ^^HH^i 

<£ ^oj ~£ J=L£6J| tfltr w-j:^ Aj^> 

140...^^oflolEV 141... ^-7] aflE. . 
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.142...#2W£i 144...^^^^ 
146... 148... ^£ * 

149a ,249a, 349a.. . $ ■§■£.. 149b , 249b ,349b ... xfl^- #3 
149c, 249c, 349c... fH. 

150. ..H<>]^- ir'.^. 151 . . . SfrJf JS.3. 

152... #4 A3 153,154...f>ntilE 

156... 51^ ' 160...efl^l 

* _ - 

<19> c)i3 Hefo]a.(HDD; Hard Disk Drive)^ ^^^5] iL^^^l t- ^o} ^ 

4<>W 7l^Rr 

<20> S.-1-Br ^2fl^ ^ H^lti-l" 7^^°.g. S^ltr A}X| ;£o] i}. 

^1 7>7l C]^a(sl-H ^^a)(20)^-, ^-^(10)2] «iH^ "t^M 
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M(ll) >5H| cj^a(20)# 4#4?lTr £4(30)4, 4444 7)s./s-# 

-g- 44 31h«- 44 $|4HM3(40)^. ^Hi*Ka &4. 

<22> #7} sf-f^dO)^ ^44 -M-^l Lflo)] ^^5)^ ^Jil, >g-7l J£Ef(30)4 

<?«^o]lolE|(40)l: 444tt «fl4^ #5H°l£(ll)^, #4 Hflol^ ^§44^(11)4 Aj-jtLofl 

14-44 4^a(20) -§--§- 444 £15:4^ ?14 l-el]^l^(i2)s. $14. 

<23> : ^-71 t^3.(20)fe 4°1^ 7l^-# 4^T 7lS-ffl^lS.A^ *}l4 ^ *Hr7fl4 A^ 

^ 44 4444 ^« 2-4(30)4 ^1*fl *r SXsm Ai*|44. =L^M, 44 

4^(20)4 41^H-tr 4€ £s(off)4 7f7j ^444(42)7}- 444 

fe-. 4^#(parking zone, 21)4 4*244 ^t^L, 44^(21)4 4^0^ cflolE-]7> 44 

i - - 

4 :• °l c] ^ (da t a . zone , 22 ) °] 214^ 

<24> Aj-7l ofl^ol]olEi(40)±r, 44^ #3Mm(ll) 44 4^4 4^(47)^: ^4^-3. 

^ ^§4^ 44(46)4, 44 4^4 4*H4 #44^(42)4, 44(46)4 

44-^4 #4°lcK42)-I- tq^a(20)s] s^^AS 444°14^44 444-fe 

A^^Ai(44)o. ^1^4 a 0 v 7 ] o><y-(4 6 )^ *Lo}^ ^cg £E | (50 )oii ojsfl o]=C^ 

44- 44, 4^: -^J: 5l£ 4°!^ #3HH(11) Aj-ofl 444^r t}^- A £11- 7^ 

?1 JL, #S 4^ 52tt 44 JS.H(51) 44 444^ 44 ^-3(52)1- 7>444. 

<25> oje^V ^ #gfl o| ^ H5}o]tiio)l t-flolE^ 7)^-/=-# 

4<>H Al^£]^ f^fe, A>7l 4^.7} 444 ^4°14(42)4tt 4^(20)4 344 5] 
4* 4^4 A^^l^( 44 )^ o]^j- Bl^^o] 4-g-44 44- 44 44, #4°14(42)fe 4 
44 444 443°1 4^ 44^ ^°H4 £^H(20)4 4°14^(22) 44 44€ 

Aj-^s. ^is>7fl 4°^, ^4°14(42)4 444 xi-71 *)|je.>:- 444^- 4^a(20)4 4 
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3$ -ff-444 4^h(20H 3W4f 4-H-444 4^a(20H 4#4 clH4# 

^-#44 44. 44°1 -$-S(off)44 44^3.(20)4 S)^o] >£44fe ^-f^TT, 

#4 #444(42)# §4^4 °<MW A\^7]7] nfl^ofl, n ^ofl ^5fo|c|(42)7> 

c]^a(20)^ P)H4^(22)# ^<^q-£^ th°S*9 ^444(42)4 3144^(22)4 
ofl 4^ 444^(22)4 ^q-Tfl #4. ^, 4^i3.(20)4 344 444 ^444 

4<>ll ^e}ol^(42)7> 4^3(20)4 4^(21) 4^. ol-^^^- ^.ol^ 5iH J£4(50H1 
4*fl <*)^H1o]e1(40)4 44(46)-g- S)^^]7l^, ^£1(20)4 5}#o] #4 
014(42)^ 4^(221)4 ^0^^(22)4 £4^8r 4*1 € ^ 44. 3^3, 

44^. 44 6 1 £( 0 n)44 4^3(20)71-44 4444 4444 ?^o\ 
43, °H 44 #4°14(42)^ ^444 44. #4°14(42)^r -*f44 43H14 
i £4(50 H 4tb 44(46)4 sl^l 4*fl 4^3(20)4 uii 014^(22)°-^ 

4?11 44, ^4°14(42)4 t*fl4 471 4-3^ 44 4^3(20)4 3144 
^(22H 444» 71^-444 3144* ^#4tt 4^ h^44 €4. 

<26> c 2 ^ f^44 ^^1441: £^14 44£°14. 

<27> £ 21- 4^44, ^44 °J]fH144(40)T7 44(46)^: ^444, 4 44(46)4 

^4 JfSHfe 4-714 s)^(s 14 47)4 4°J4^ 4* #(48)4 $ 444 $14. 4 
7i 44(46)4 44^1^ 44 ^1j^(41)7> 444 ^444(42)1- 4^34 £4^3.3. 
44444^44 444fe 4^44(44)4 4444. aelji, 44(56)4 

J4Q}i 34 S.4 (50)4 ^(56)4 4444. 4 34(56)4 431^4 ^°ll^ Ji 4 3 

34 3.e-|(50)4 4^11^(53, 54)7} ^ 43 4^£^- 4444 $14. 44 4^-4 
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E(53, 54)rr A J-7lfV *Hf 1^ 51)3] ^4 ^ -S-i2(-E 1^ 52)5] 7^ofl z]- 

Z] -V-3>ylc]-. 

<28> Hejji, #7] S^(56)^r #4^4 4# °»1 ^ 4#(46H ItM. ^, # 

4^ 3144 *>#'^$*H, 3^(56)^1 s]#°flfe 4-f #H(49a)# ^4?U, 
3^(56)3] 4]^H^r ^ 3^(49b)# $34tl4. "oH 4*4, 2^(56)2] £| 
^ #£.(49a) 4°1 i 2^(56)4 ifl^ 1 ^ 4l¥- #a(49b) 4°13 ^ 
(56)£ 4#(46)Sl 4f^jMj 41 3 

<29> °\x%% 7}4 ^^HH^UO)^ A 6 ) *1£SH ^*fl 

(56)ofl ^34^ 4^4 ^JLt|m(53, 54 W 4*fl ^4 4443 #jr 4-§-°fl 3*1) f- 

31 n J3 4£ 4^-fe IM^S €4, °1 ^ , H^^^l 3*1) 

2^(56)4 °A7}S\^ 4^3 44 °-5)4HH^(40)3 3^ nfl^- BDl-eTfl 4 

^ ^ ^[31, 7>7]' *11 c (41)^] o]^ ^401^.0] a]h 4^(seek 

time)# l^Kr #iL*r 44. 44*1 , S-4 4£ A ^^r SW^r f-grt: 

^4 47143 >*fl7H 4«fl y^tfr *j(£3)t ^^a] -B-^44. 

<30> 5}H t^H H-4°1W4 ^f-f^lfe 7f7l «flH(41)f - #*Rr ZSLS. o}^X\?}7) $ 

*f) ^/?HH^(40)3 3)^ h o V^o-| £4*jO.S 4^^ S-^o] HV^El^cll, °1 ¥4°fl 3 
«fl ^^HM3(40Hlfe- W Mt4 37l# ^ ^#0] ^^Tfl 3 d ), °]&|^ 4 
^ 1^" 7>7l *HH(41)f- 4^] 71^ €4. 47) ^lH(41)7l- 4^ 

< 

*}>\) 44, £1*1 4x(PES; Position Error Signal) 7} 7)47)1 3^, o]^ 4 

7l ^1 = (41)7> Aj-oil fgAj^) Eifl^- 447H ^7]/|l7l (read/write) 7]^g- ^ 

4^1 44^ ^Tfl 44. 44H, 4-f-t 5)^44^4 4h ^40] a. 4 
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^44 ofl^lolEj(40)^ 4 ^^]^ 

44, 4 ^44^ 44 447} Slslt^ W. 
<3i> a4d], #2fl^ <S?iMH^(40)4 $144^, 44(46)4 ^4^4 34(56)-|: 
44 %n 44^ 4# 4^-§: 4fe 44414, llHf #H(49b)4 44 4^ 

#-E(49b)4 iEL4(56)4^ 44^H 444 *r $14. 12-4 444?ll ^444, #t4^ j 
44£- ^4444 4^4-7)1 4^4, °H1 44 4^ l-i=(49a)4 i24(56) 4°14 
^£ ^4^4 tiV§fl ( tflw. ^-R(49b)4 ^^(56) A}o]o] ^3 £ rto]*) A ) ^4. 0]^ 

*} ^"Efl o)|A^ «fl^oll0]EK40)^ 4714" 44 4^°! 1H44 34, 4^ #H. 

(49b)4 54(56)^- Jf£4-°5- £344 4^4, °H 44 4^lS4 M-TMV^l 

. Tfl 45-5. oflfMlolEi(40)3l 4-§"£ ^7l-Slj7 ^71 ^11(41)^ *1444. 5E$h 

S4(56)4 44(46) 444 44 447} 4M 4iHH4(40)£l ^4 ^4^7} #4 

47fl 4^r4, oisf ^o] ^ ^4^7} #44*1 .4iL 44 4^44 444 ^ 4fe 
441- 4H4 ^4-<fc 44H144(40)4 4444 444 #7Hr#4fe £-44^ 44 

<32> £ 3^ ^44 4?N1444 $144 ^4^4 4^ 44 afl<= ^-44 441: 44 
4 ^211^44. iL4, ^£ ^Hr ^^(A)44 444 4=l&°1 £4 444 

tt ^1: £ ^ 44. 44 24, ^^4 44 444 ^4 447V 4^4 4^4 4-§f- 
4°1 4444 43., 4fe # *1144 441: 44^44 44. 4444^ ^344 

T 

44*44 447} -7144 34 444 444°fl 44^ 44*M 44.4 44. 
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<33> £ ^. 7l ^ ^ ^^^>7l ^O.^, 

?J7J l-Sl- ^^^Oj ^^^ojB^ 0}<£4 3.<& A>ol^ Tj^-g- 7^*1?]^ 7} 
*1 ofl^oflolE^ OH- ^-g-^V HE^l^t ^l^-*>^I3fl oltq-. 

<34> 4 7] £ ?i 4^11 S- ^ -?1 *fl -2- ^ £ , 

<35> d] o) Ei °1 7j ^ ^ ^ $ 7>7l €fl Hi" ^ i'3 # <S) ^ ^ ^ o] ^ X\ ?} 7 ) 

<36> #7] ^7] «llH7l- #7fl^ ^efolcll- A^Jg>£; ^ 

<37> ^-71 s>jel heM^M ufloi^ ^efloiH 7 }^\A] , n 

<38> %7] ^oj^ a <q~g ^el4£^- 4^- ^ ^^^ife ^ 

#H.ofl £l?fl #7l ol-oj-ol ^w-oll l^^M, %7] ^7} S\^- 

Hi* 7)1^*14. 

<39> . ^4 oj JL^lofl olsfTg, >8-7l <#7J #c^r $7) 5^5] ^7) 
Ti^ofl *j ^ 4 ^. 5I0I 4^-31 *>4. 

■ * 

O ^ lift 
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<44> sgy] s}n t\^3_ HC]o]ji-^, . 

4, ^7] >dV!-Y- rt 1l i^l^H #7) x}7) n^-A ^4$. feHtff- *t*l*H=- ^ 

i 

<46> #7] o>oj-o^ ^^o)] l^-S]^ . 4 V 7l 51^4 ^ #2? Aj-7] 3 <g ■ 



t3 J2_ 
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4^L 4^1^ #7) 4^ l'-£4 444]^- 414^r 44 #H7> 443^ 

44- 

<48> o]S>f .g. 6J^T3, 5*44 ^4 ™4 44 4 ^44 M1-T- #H A> 

44 143 H 4434 ^^fH1444 f-^o] ^44 jl q^d\]o}e\o\ tit} o>^^ 
44 £44 4. 

<49> 44, ~3r4 £4ilr 42:444 ^- 4€- 45. c]i3 2E44.U.4 ofl^oflo] 

♦ 

4-4 4444 44°fl-n-8: 4^14 4^44. 
<50> ^ 4^ ^. ^cgo] aj-^sl 44o}jofl s>H 4^H i^.ii]-o] u.o] ofl ;~ oJ| o| 

- # SLA] nl Aj-Al^olji, 5l 5±r S. 4^1 £44 X-X4-|- 4# M.o]£z 34 S-4 -^4°| 

■ • • * 

4:e44- 

<5i> . £4S[£ 51- 4^44, 4- 4*3 °fl 4^. t^a. Hel-olw.^ 4^444(140) 

^, 4^ao)] 3144* ^S^V}. 7lf ^ 444»>#44 44 44 8flH(141)l- 4 



a #4 £3 443. 4-§-4?14 ^4 4444. 44 4£ ^fHM4(i40)*r 4-£ 



clia ^44^4 Bf°li fe^E 44 4^ 4^44 444tt 44(146)-!- ^-444 
. 4« 4 ^fl 44(146)4 #4 -^4^ 4* 1-(148)4 ^444. 44(146)2] 444 
4ir 44 ns.(ui)7} 444 #4o}d1( 142)1- c]ia £4^3- 44 444^4^1 
444^4^44(144)4 4*144. . 
<52> w.^ 150 o- a). 7 ] o>o]-(i46)^- 5\%x\?]7} 44 ^oji .&4# 7]-444. 

^.4^ ^4 £-4(150)^ 44U46)£] .^cHM 444^ ^4(156)4, 4-4 s4(l56) 



1020020041586 . °A'A- 2002/8/31 

4 ^ 144 ^ v 4 S<H(156)4 % #^4 ^iLE.^- «fl*l5]Tr 4^11 £ 

(153, 154)* 

<53> 4-241^(153, 154)3.^ ^3. ^44°! 4-§-44. nejjL, £ 5°fl £4^ 

44 £4, #7l D>ZltflE(i53 ( 154)^ gr]-H J=4°l^-4 ^o} + #eflolE #ofl 

31^ *343Tr 4^ .9-3(151)4 #£4 #4 4^ AH (151) 44 ^43^7 #4 la 
(152)3] 4^4 44 44^4. 

* 

<54> #7] 5L^(156)^r 4#/3D4 4*11 44(146)4 ^^^4. ^f^iS, 

44 S<y(156)^ n 4^r» ^ 4 si vr 4-*f -&F-.(149a)4, n 4^H1 ^§43 

4r 44 #J=(149b)4 .431 44(146)4 4444 1^€4. ^4^1, £ t<34 
4 4^ ^J=(149c)4 4*fl 4M 44 -SfJ=(149a)4 44 #^(149b)^ *\3. 4^£4. 
#4 44 #3(149a), 44 #J=(149b) ^ 4^ #^(149c)fe 44 ^°^(156)# 
4*14 ? J 3 #4^3 3]4^ 4# 4^4^-3-4 ^44 |a^4, 

<55> ^ f =i <y( 156 p}zl til h( 153 f 154)4 tfl^E)^ 444 4Jl4(E)4 n 44^1 
4^Jl4(N)3. ^4fi ^ 44. ^-Jl^-(E)^ 44(146)4 4^4 
£- 4444 91°-^, ol-^s.-f-(N)^ 44(146)4 si ^ 444 ^4 4^AS Hfl^ls]^! 
&4. #3144 4£ ^44 4*fl 44(146)4 7^4^ £3(torque)4 44^ 
(156M: f-sfl ^so] ^H^Tfl *14. 444, 5L4(156)4 ^^(E)!- 

#sfl 4-ff-*r o>^-( 146)^1 3)^ 444 4^4^ 44^-3. IS7)| 3E)J1, °H 4 

4 44(146)# 4^4 W4 ^.ja^-fe- 44-^ 4^ a 14tt £.H(torque)-I- IMW^ 
*r $14. nei4, ^^(156)^1 til-a-JL^(N)!- f-*fl * - 0^(146)^1 3^ 4 

44 M4 44^-5- J:S7il 4M 44(i46)# 4 -g-4 7l^r 44^^- sal- 44471 
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4 £44. °H1 44, 34(156)4 4s44E)i=r ^ 7fl^ 4rLtHE(i53, 154) 44°fl cq 
*l*KE-lt 4443, ^-frSL^tN)^ 4^ I -11 E -(153, 154)1- 444 o^jofl afl^^cf. 
<56> nelui, 44(146)4 4-§-4^r £3^ 4f 7fl2] 4ntil E (i 53) l 54 ) xj-o]^ t14(L) 

°fl 44443, 4avjlS(153, 154)S] ^1(G)4 Hi 3il torque og G/L). 444, ii 
4 444 SHI- 44^14 44] ^ 7fl4 4^ «-)!£( 153, 154) A>o]^ 44(L)fe 44 

(146)4 4-g-# 4*044 4^44 4^4 4 44 4444. 3431, 444 44 



(149c)7> 34(156)4 -n-^(E) &4 44 ^444, 44 l-3(149c)Sl ^14 



4^.<-lliL(i53, 154) 444 4^(L)7> 444. 4— , 34f- £3.71- 444^ 4^°1 



44. 



<5?> #4t!- 44 4£ 4C 44 41 #3(i49c)fe 34(i56)£l 4^(E)# 

444 4-n-JL^-(N)4 i44°)14 ^44. ^-4, "s. 44 £44 44 4°1, 41 #3 
(I49c)^- s4 (156)4 4^-s^-(N)4 .a4 4*H ^44^ y A°) 44*144. 
47l 44' #3(i49c)^ 3^(156)4 44s4(C)4 444 44 ir 4^44 H4 
4 ^ £44 44 4°1 444 444 4^1 444^ 44 44444. 

<58> a o v 7 | ^ #H.(149c)^r 44 #3(149a)4 ^ #3(149b)l- 444°-3.*l 34 

(156)4 ^ #£(i49b) 444 143-1: ^4tt 4^4 44 44. ^433.^, 44 
(146)3 ^4^4 s4(i56)-i; 4444 4*11 -§43i} 4# 4^ 4^ 44^14, 4 
#4 -§4^ 314£ 44344 ^^44. °1 ^ti, 4 J f l-^(i49a)^ ^444 
34(156)44 4434 44?fl 44. 4^ l-3(i49b)fe 44 -§-3(i49c)«- f-sfl 44 

#3(1493)4 445] o] 4335., 44 #H(149c)7l- ^r^sl4 41-^- l:£(149b)l- 34 
(156)2} «lii^(N)^S ^44714 £]4 4-?- #3(149b)4 34(156) 4°14 
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^UY^. 4^1, 5^(156)41 ul^-jL-^(N)^ #J=(149a), ^ 
(149b) % (149c HI ^EflS. °l«-ofl ^Sfl £^1 l^*H7fl €4. 

<59> ^-7]^. 44 £<4 #=( 149c) oil £H ^ #H(149b)^ "s«J(156) 

^^1>B ^^4 ^*fl ^ #S.(149b)4 3^(156)<^1 

<60> £8^^ ^ ^^l 0 l^°n ^r^HM] 4^" 7>7) *J|E- -f-^^ ^14 

1- 44^ nEfls^l4. £ 8-°-] -isfl^-a- i±^, £ t^ofl ^ ^sK 1 ^(BH 

*} siH^o| £ 32] zLBfl^cfl^ ^4 ^-7,1 444^ 3.0. <g -t- 014. ^4 . 

(141)51 -^4# *r M cl^H H4°l^ 

<6i> £ 4 ^ H 54^, 4^L^1S(153, 154)^ 31^(156)^1 ^ ^ p}-^ 

(156)^1 ^4 *HMI -r 7B7V 74 ^.S. £^51^0.4, s o^ (156) o] 

^-w.4 40. ^ oj^ T5V ^oflp]- ^^11 ^£ 014. ZL^JL, %^3L 160-8: t^J3. 
= 4°lJi^ ^(off)^l AM ^^lolBl(140)5l 5]^-i: »o^l^7l 3R> Hfl^ll- 7} 

<62> £ 6£- ^^1 4^*}- 42 ^^HHl 3r>H cl^3. H4olti.$l eSJJfMMEl 

Olti.21 ofl ^.ofl ol Z\ S. £ Al^- A>Al£ol4. <*)7HH f £ Ad\}X\9\. ^.o^ 
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<63> E 6| %3iZ}t&, -g-£K249c) , ,I- S^(156)^. «1-^Jl«-(N)5] zjol «<K|: 

^ *W n J: ^€ ^ $14. ^Ji, <31 g-JE£(249c)£ S^(156)^ «l-fr 

• JL^-(N)^ T^l ^1 M^fe 4^344. ^ l-^(249c)H 

% ^o] ^w. ^c(249 a )^ ifl«- f£(249b)l ^^^H ^ #H(249b) 

' ... 

4 s^(156) 4°1^ 7i47ll 44^, £ ^HHl Sd^s ^#^f 

i ■ - 

<64> 4#A5. £ 7# ^-S^, l-^(349c)fe 5I<H(156)4 ^l-^^L^(N)^ wj- 

W 44 *HS- > 7fl7l- ^€4. 4 v 7l ^4 #^(349c)fe ^ 

(156)^1 al-B-s^-(N)^ zJo]l- nfl if 7fl £^ 41 71171- %o] a^^tf. 

■ ZLZ\JL, $7) <£1 l:JE.(349c)H (156)2} ul-ftj: Jf(N) ^4 xj^ofl ^ 
^ 4#4^4. £ ^Aldfloll S]^, ^1 1-H(349c)7} 2 7fl4:<*IH 

-§H(349a)4 Ml-f- ^J£(349b)t- ^2 ^ ^ ofl ofl . a] LflJf -^jel 

1 i ■ ■ 

(349b)4 S^(156) Afojo) ^^o] j&q. 5^x1731 £4. 

<65> £ tii ^4&^4, ol^ allAl^oj ^ofl 

. 7>]6)l7}- 7 >^-*>4^ ^ olsfl^- ^Jol^. ttl-ej-A^ £ 7l#3 11 "^fe 

^€ ^MH^^^H 3*fH ^*fl^4 f- 344. 

<66> ol^-oflA-1 ^^*1 44 ^Ol, £ H^ofl iS]^, i^o] nl^w. a ^o|] 

£1 ^*fl SH4 ^ 4^4 ^4 vfl*- fH A}o]o] itNH ?i 

7^1 7fl £4. 444, 6 -«^lolE^ ^ ^SJ-^7> £4*1^- ^^HH f^^H «I^HM 
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* 

#7) ^ #7| a^ ^-71 wl-jKMM #*IH ^^^tt 

*fl 1%H) 91°)*), 
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[*J^§- 5] 

7)1 1%H1 ^M^i, 
6] 

7,1-71 SflHofl ,Sl«fl ^]o]B)l- ^^t}7M , t^^3.ofl c^o)E^# 7^ 

tf7l t]^3. ' E.^o]#$n aflol^ -fi^HE s£6\) Sj^- 7>^-*>7ll ^l^xr oV 0 ^ 

4, #7} opj-^ ^cfJf-^ ^£]o} #7] 7}7l *)1JE7> #^ol^l- T^isRr 

■#7]'o}<£$] ^^-Sl^r ^^4, ^71 £5$) 7>3 t^T* ^ 

o)l #ff<2}- #7] Pj-ZLVilEoll <S]*fl 7}7l^ #Jr *MH1 Sl^fl ^"71 <*]fMl 

* 
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